The use of intracellular single-chain antibody fragments to inhibit specifically the expression of cell surface molecules.
One possible method to inhibit specifically the function of a protein inside a cell is to express an intracellular antibody combining site that can block function or prevent expression of the targeted molecule. In this report the parameters involved in the production and expression of functional, endoplasmic reticulum-retained, single chain Fv antibody fragments (scFv) were investigated. These intracellular scFv constructs were tested for their ability to inhibit specifically the expression of a CHO cell line pretransfected with the relevant cell surface antigen CD2. No scFv was detected in the cell supernatant although functional scFv, as assayed by ELISA, was detected in an NP-40 soluble fraction if an N-linked glycosylation site had been introduced into the antibody construct. This demonstrates that functional antibody combining sites can be produced even though they are not secreted. Inhibition of CD2 was obtained but was not complete and differed between clones. Levels of scFv could be increased by gene amplification but the level of functional binding activity remained constant and no further inhibition of CD2 expression was obtained. Immunofluorescence analysis at the single-cell level of the permeabilised transfected cell lines showed that less than 8% of cells expressed detectable levels of intracellular scFv, indicating selection against cells producing high levels of single-chain antibody. This selection was not seen when comparable single-chain TCR constructs, known to be retained intracellularly, were used. Thus, production of scFv with binding activity is not sufficient for good inhibition of gene expression although introduction of an N-linked glycosylation site is beneficial. The best strategy is probably to screen a panel of scFv constructs and use those that are secreted rather than those that are retained intracellularly.